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(54) Dosage units of steroids with a seal coating for the steroids 

(57) Dosage units, such as tablet cores and gran- 
ules, containing a composition comprising a steroid 
having two hydrogen atoms at position 3 of the steroid 
skeleton, are coated. While a conventional sugar coat- 
ing process involves the application of several layers 
including, as a surface layer, a sugar coat, it was found 
that a sea) coat such as normally used in a sugar coat- 
ing process can be used as the surface layer for the pur- 
pose of preventing the transfer of the steroid out of the 
composition. From this novel use of a seal coat, novel 
dosage units result. The process is advantageous, as it 
requires fewer steps than before. 
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Description 



[0001] The invention pertains to a dosage unit con- 
taining a composition comprising a steroid having two 
hydrogen atoms at position 3 of the steroid skeleton, 
such as desogestrel, ailylestrenol, ethyiestrenol, or 
I ynestrenol. the dosage unit being coated with a surface 
layer which serves to prevent transfer of the steroid out 
of the composition. 

[0002] Such dosage units are known from EP 0 659 
432, wherein a sugar coat is applied as the surface 
layer. A sugar coat in itself is a known coating for mask- 
ing unpleasant tastes and odours, to protect an ingredi- 
ent from decomposition as a result of exposure to air, 
light, or moisture, or to improve tablet appearance ad to 
increase aesthetic appeal. As described, the sugar coat 
was found to solve another problem, viz. that of the ten- 
dency of apolar active compounds, such as the above 
steroids, to transfer out of tablets and granules compris- 
ing them. 

[0003] The coated dosage units of EP 0 659 432 are 
disclosed to be prepared by a process comprising, after 
the conventional making of tablet cores and granules, 
the steps of optional sealing, followed by subcoating, 
syruping, finishing and optionally polishing. The sealing 
step refers to the application of a seal coat directly over 
the tablet cores and granules. This step is a regular part 
of sugar-coating processes such as described in Rem- 
ington's (18th edition, A.R. Gennaro ed., Mack Publish- 
ing Co. Easton, PA, 1990), pages 1667-1668. In such 
processes the seal coat primarily serves the purpose of 
separating the tablet ingredients and water, which is a 
major constituent of the coating formulation used there- 
after A secondary function is to strengthen the tablet 
core. 

[0004] it has now been found that coated dosage units 
of the above type can be made in a more economical 
way, while still preventing the transfer of the steroid out 
of the composition. 

[0005] For, surprisingly, the aforementioned seal coat 
when used as an end-layer, i.e., as a surface layer coat- 
ing the dosage unit, suitably serves this purpose. 
[0006] Hence, the invention is a dosage unit of the 
above type, with the surface layer being a sealing coat 
as normally used in a sugar coating process, hereinafter 
referred to as "seal coat" in brief Thus, the invention 
resides in a novel pharmaceutical end-product which 
has, as its outer surface, a layer that has only been 
known as an intermediate layer rather than as an end- 
layer. 

[0007] It was found that a seal coat almost completely 
prevents the steroid of the above type from being trans- 
ferred out of the dosage unit. 
[0008] In another respect, the invention resides in 
more economical process of preparing a coated dosage 
unit comprising making a dosage unit containing a com- 
position comprising a steroid having two hydrogen 
atoms at position 3 of the steroid skeleton and subject- 



ing the dosage unit to coating steps comprising the 
application of a seal coat For, such a process being 
known, the invention is that any further coating steps 
after the application of the seal coat are refrained from. 

s Thus, the invention resides in a process of a known 
type, wherein, surprisingly, a step considered in the art 
to be crucial, can be refrained from. 
[0009] In yet another respect, the invention resides in 
the unexpected new use of a seal coat known in itself. 

10 Thus, the seal coat, applied on a dosage unit containing 
a composition comprising a steroid having two hydro- 
gen atoms at position 3 of the steroid skeleton, is used 
for the purpose of preventing transfer of the steroid out 
of the composition. 

15 [001 0] The tendency of the apolar active compound to 
transfer out of the composition is of particular concern 
when the tablet cores or granules comprise very low 
dosages of said apolar active compounds. This is the 
case in tablets and granules comprising the progesta- 
gen gen desogestrel, ailylestrenol, ethyiestrenol, or 
lynestrenol. Tablets having desogestrel as active ingre- 
dient comprise usually 25-150 aeg, and typically 25, 50, 
75, 100, or 150 aeg of desogestrel. Tablets having 
ailylestrenol as active ingredient comprise usually 10-75 

25 mg, and typically 25 mg of ailylestrenol, and tablets hav- 
ing ethyiestrenol or lynestrenol as active ingredient 
comprise usually 0.5-10 mg, and typically 2.0 or 2.5 mg 
of ethyiestrenol or lynestrenol. For desogestrel, 
ailylestrenol, ethyiestrenol, or lynestrenol, which are 

30 used as active ingredient in contraceptive or HRT (hor- 
mone replacement therapy) drugs, this is not accepta- 
ble in view of their safety and reliability. A loss of for 
example 10% of the active substance within the shelf- 
life has therefore a dramatic effect on the amount of 

35 active ingredient in the tablet, and could lead to a tablet 
having less than the treshold amount of active ingredi- 
ent to exert full activity. It is now found that sugar-coat- 
ing can be used for other purposes than preventing 
moisture to enter the tablet or granule; it also can be 

40 used to prevent the transfer of a steroid having two 
hydrogen atoms at position 3 of the steroid skeleton, 
such as desogestrel, ailylestrenol, ethyiestrenol, or 
lynestrenol from the tablet or granule to the environ- 
ment. The sugar-coated dosage unit apart from the 

45 steroid having two hydrogen atoms at position 3 of the 
steroid skeleton, such as desogestrel, ailylestrenol, eth- 
yiestrenol, or lynestrenol can further comprise an estro- 
gen. 

[0011] Examples of estrogens include ethinyl estra- 
50 diol, p-estradiol, mestranol (17-&-ethiny! estradiol 3- 
methytether), estrone, estradiol, estradiol valerate and 
other estradiol esters, and other compounds with estro- 
genic activity. Ethinyl estradiol and p-estradiol are the 
preferred estrogen. 
55 [001 2] As used herein, "transfer includes any process 
in which the steroid having two hydrogen atoms at posi- 
tion 3 of the steroid skeleton prematurely leaves the 
dosage unit. 
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[0013] The term "dosage unit" generally refers to 
physically discrete units suitable as unitary dosages for 
humans or animals, each containing a predetermined 
quantity of active material (e.g. estrogen and/or des- 
ogestrel) calculated to produce the desired effect. 5 
Examples of such dosage units are tablets, granulates, 
powders, and pills. 

[001 4] Methods and compositions for making various 
dosage units excipients and granules are known to 
those skilled in the art. For example, methods and com- 10 
positions for making tablets and pills are described in 
Remingtons (18th edition, A.R. Gennaro Ed., Mack 
Publishing Co. Easton, Pa, 1990), at pages 1633 
through 1665. 

[0015] The concentration of steroid or steroids 15 
included in the tableting mixture, and eventually the 
dosage unit, will of course depend on the particular ster- 
oid's potency, its intended use, and the eventual mass 
of the dosage unit. The amount of a steroid or steroids 
used in a dosage unit will be well-known to those skilled 20 
in the art. 

[001 6] A tablet core or granule according to the inven- 
tion comprise typically a diluent and optionally a binder. 
Preferably the tablet core or granulate will also include a 
disintegrating agent. 25 
[001 7] Diluents or "filler excipients" are agents added . 
to dosage units to increase the granules' and resulting 
dosage units' bulk. The preferred diluent for use in this 
regard is lactose. Other diluents include mannitol, sorb- 
itol, cellulose, xylitol, dextrose, fructose, calcium phos- 30 
phate, NaCaP04, sucrose, and mixtures thereof. The 
diluent will typically make up from 70 to 95% by weight 
of the resulting steroid loaded granules. 
[0018] Binders are agents used to impart cohesive 
properties to the granules, resulting in more physically 35 
stable dosage units, and include hydroxypropylcellu- 
lose, amylopectin, starch, povidone (polyvinylpyrro- 
lidone), hydroxypropylmethyicellulose, gelatin, and 
starch based binders. The preferred binder for use with 
the invention is amylopectin. The binder will typically 40 
make up from 0.5 to 5% by weight of the resulting ster- 
oid loaded tablet cores or granules. 
[0019] Disintegrating agent or "disintegrators" are 
substances or mixtures of substances added to a tablet 
to facilitate its breakup or disintegration after administra- 45 
tion. Typically such agents are modified or unmodified 
starches, clays, cross-linked PVP, modified or unmodi- 
fied celluloses, gums or algins. The presently most pre- 
ferred agents are corn starch, potato starch, and wheat 
starch. Disintegrators will typically make up from 5 to so 
50%, preferably 5 to 1 5%, by weight of the resulting tab- 
leting mixture. 

[0020] The tableting mixture may be prepared in a 
mixer. However, the tableting mixture can also be made 
in a f luidized bed granulator, and then later added to the ss 
mixer for later loading with steroid. 
[0021] Mixers for use with the invention are readily 
commercially available and are capable of mixing or 



blending the dry ingredients with a solvent containing 
the steroid or steroids. Vacuum mixers which are closed 
to the outside environment are preferred for workers' 
safety and environmental reasons since the solvent is 
not released into the atmosphere, and can be collected 
for re-use. 

[0022] The "wet" portion added to the carrier will pref- 
erably consist of the steroid or steroids, an anti-oxidant, 
and a lubricant all dissolved or suspended in a solvent. 
[0023] Lubricants are agents which improve the rate 
of flow of the tablet granulation, prevent adhesion of the 
tablet material to the surface of dies and punches, 
reduce interparticle friction, and facilitate the ejection of 
the tablets from the die cavity. Commonly used lubri- 
cants are talc, long chain fatty acids, magnesium stear- 
ate, stearic acid, calcium stearate, polyethylene glycol, 
palmitic acid, and hydrogenated vegetable oils. The 
lubricant will typically make up from 0.25 to 3% by 
weight of the resulting granules. 
[0024] Solvents for use with the invention are prefera- 
bly those having a sufficiently low boiling point at the 
pressures attainable in the vacuum mixer to evaporate 
off during the process. These include acetone, dichlo- 
romethane, ethanol, methanol, isopropanol, and mix- 
tures thereof. When miscible these organic solvents 
may be mixed with water. The binder need not be very 
soluble in the solvent. 

[0025] A sufficient amount of solvent will be used to 
dissolve the steroid or steroids, and when present the 
lubricant and anti-oxidant, and to wet the carrier without 
impairing the flow properties. Thus the amount of sol- 
vent used in the process will depend upon the potency 
and solubility characteristics of the particular steroid or 
steroids in the particular solvent, the solubility of the 
other components in the solvent, and the size of the 
batch of carrier to be wetted. Solvents will typically 
make up from 5 to 20% by weight of the mixture of solu- 
tion and carrier. 

After removal of the solvent, a flow enhancer is prefera- 
bly mixed with the drug loaded tableting mixture. The 
flow enhancer (e.g. talc or colloidal silicon dioxide) acts 
to prevent the tableting mixture from clumping. Flow 
enhancers will typically make up from 0.1 to 3% by 
weight of the resulting mixture. 
[0026] The use of other conventional additives or "fur- 
ther excipients", e.g. colorants, stabilizers or antioxi- 
dants, is contemplated. Stabilizers such as EDTA, 
polyethylene glycol (PEG), and butylated hydroxytoiu- 
ene (BHT), may also be included if desired, although it 
is not required. The presently most preferred anti-oxi- 
dant for use with the invention is dl-^-tocopherol. Other 
medicinal agents (e.g. 6-aestradiol) may also be 
included in the formulation. 

[0027] The tableting mixture may also be obtained by 
a solvent-free process. The active ingredients may be 
dry-mixed, for instance with spray-dried lactose, to 
obtain a tableting mixture free of trace amounts of sol- 
vent. Suitable processes for dry-mixing desogestrel are 
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described inter alia in USP 3,432,507 and EP-A- 
503,521, which are included by reference. 
[0028] The tableting mixture may then be tabletted by 
means well-known to those skilled in the art. 
[0029] For the coating layer according to the present s 
invention those substances and compositions can be 
used which are normally applied as a sealing coat. 
Sealing coats used in sugar coating processes usually 
consist of alcoholic solutions (approximately 10-30% 
solids) of resins such as shellac, zein, cellulose acetate 10 
phthaiate, or polyvinyl acetate phthalate. Shellac is pref- 
erably used in the form of a shellac-based formulation 
containing polyvinylpyrrolidone. Other suitable poly- 
meric solutions can be used as a seal coat, such as a 
copolymer of dimethylaminoethyl methacrylate and is 
methacrylic acid ester (Eudragit®). The seal coat pref- 
erably is Eudragit® E12.5 or Sepifilm® SN. The latter is 
a composition comprising int.al. shellac. 
[0030] According to the invention, use is made of such 
a seal coat, applied on a dosage unit containing a com- 20 
position comprising a steroid as described hereinbe- 
fore, for the purpose of preventing transfer of the steroid 
out of the composition. Although the best results were 
obtained when using Eudragit®, which therefore is the 
most preferred seal coat used as a coating layer, the 25 
invention in principle resides in the finding that seal 
coats in general can be used for said purpose. 
[0031] The coating layer can be applied using the 
same apparatus as in a sugar coating process. As 
described in EP 659 432, this should be a facility in 30 
which temperature, moisture, and dust can be closely 
controlled. Large coating pans, preferably of stainless 
steel and usually about 1 m in diameter and 75 cm in 
depth, are used. Many other variations and sees are 
also workable. In particular, the Accela-Cota and Pel- 35 
legrini pans known in the art represent a suitable pan 
design. 

[0032] Hence, the process of the present invention 
can be carried out as a sugar-coating process which is 
terminated at an early stage, viz. after the application of 40 
a seal coat. At least two seal coats are usually neces- 
sary, but as many of six or more seal coats can be 
applied. Dusting compounds as asbestos-free talc and 
terra alba can be added to prevent the tablet cores and 
granules from adhering to one another and to the pan 45 
during the seal coat. 

[0033] The invention is illustrated further with refer- 
ence to the following examples. 

EXAMPLE 1 so 

[0034] Coated tablets were produced with amy! epoe- 
tin cores of 80 mg having a diameter of 6 mm and a 
radius of curvature of 9 mm. The composition of the 
cores is given in the Table. The coating layer was 55 
Eudragit® E12.5 : 12.5% dimethylaminoethyl methacr- 
ylate and methacrylic acid ester copolymer, 87.5% 2- 
propanol. 



[0035] The amylopectin active granulate was pro- 
duced on a 50 kg scale using the method described in 
EP 659 432. A 3 % overage of the actives was used to 
correct for the tosses on 50 kg scale. The granulate was 
compressed into tablets having the above dimensions. 



Table 



Composition of the cores 


Ingredients 


mg/core. 


desogestrel 


0.150 


ethinyl estradiol 


0.030 


dl-a-tocopherol 


0.080 


magnesium stearate 


0.40 


potato starch 


8.08 


amylopectin 


1.43 


lactose to: 


80.00 



[0036] A quantity of 3 kg of the tablet cores was 
loaded in a sugar-coating pan. To the rotating tablet bed 
were added, in quantities of approximately 90 g, 360 g 
of a solution of 45 g of the copolymer of dimethylami- 
noethyl methacrylate and methacrylic acid ester in 2- 
propanol. Talc was dry added to prevent sticking of the 
tablet cores. Subsequently the tablet cores were 
unloaded and dried at 30 °C overnight. The composition 
of the coating layer was calculated to be 1,20 mg of 
dimethylaminoethyl methacrylate and methacrylic acid 
ester copolymer and 4,80 mg of talc. 
[0037] The amount of desogestrel transfer out of the 
tablets was determined with a sublimation test. In this 
test the tablets were stored for 72 hours at a pressure of 
1 50 mbar, at a temperature of 70 °C, and the transfer of 
desogestrel from the tablet was measured. 
[0038] The measured percentage of desogestrel 
transferred from the tablets was 0.3%. 

EXAMPLE 2 

[0039] Coated tablets were produced with the same 
amylopectin cores as in Example 1 and having the 
same composition. The coating layer was Sepi- 
film®*SN: shellac 20-26%, monoglycerides acetylated 
7-1 1%, polyvinyl pyrrolidone K30 <5%, ethyl alcohol 60- 
70%. 

[0040] A quantity of 3 kg of the tablet cores was 
loaded in a sugar-coating pan. To the rotating tablet bed 
were added, in quantities of approximately 90 g, 260 g 
Sepifilm SN. Talc was dry added to prevent sticking of 
the tablet cores. Subsequently the tablet cores were 
unloaded and dried at 30 °C overnight. The composition 
of the coating layer was calculated to be 2,40 mg of 
shellac, monoglycerides acetylated and polyvinyl pyrro- 
lidone K30, and 4,80 mg of talc. 
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[0041 ] The amount of desogestre! transfer out of the 
tablets was determined as above. 
[0042] The measured percentage of desogestrel 
transferred from the tablets was 0.7%. 

5 

EXAMPLE 3 (comparative) 



two hydrogen atoms at position 3 of the steroid 
skeleton, the method comprising the application of 
a seal coat, characterised in that the seal coat is 
applied for the purpose of preventing transfer of the 
steroid out of the composition. 



[0043] Tablets were produced having the same com- 
position and dimensions as in the preceding examples. 
The coating process was omitted, so as to produce w 
uncoated tablets. 

[0044] The amount of desogestrel transfer out of the 
tablets was determined as above. 
[0045] The measured percentage of desogestrel 
transferred from the tablets was 1 3.9%. is 



Claims 



1 . A dosage unit containing a composition comprising 

a steroid having two hydrogen atoms at position 3 20 
of the steroid skeleton, the dosage unit being 
coated with a surface layer which serves to prevent 
transfer of the steroid out of the composition, char- 
acterised in that the surface layer is a seal coat 

25 

2. A dosage unit according to claim 1 , characterised in 
that the seal coat is Eudragit® E12.5 or Sepifilm® 
SN. 



3. A dosage unit according to claim 1 or 2, character- 30 
ised in that the steroid is desogestrel, allylestrenol, 
ethylestrenol, or lynestrenol. 

4. A dosage unit according to any one of the preced- 
ing claims, characterised in that the composition 35 
further comprises an estrogen. 



5. A dosage unit according to any one of the preced- 
ing claims, characterised in that it is a tablet core or 

) granule. 40 

6. A process of preparing a coated dosage unit com- 
prising making a dosage unit containing a composi- 
tion comprising a steroid having two hydrogen 
atoms at position 3 of the steroid skeleton and sub- 45 
jecting the dosage unit to coating steps comprising 
the application of a seal coat, characterised in that 
any further coating steps after the application of the 
seal coat are refrained from. 

. 50 

7. The use of a seal coat applied on a dosage unit 
containing a composition comprising a steroid hav- 
ing two hydrogen atoms at position 3 of the steroid 
skeleton, for the purpose of preventing transfer of 
the steroid out of the composition. 55 

8. A method of making a coated a dosage unit con- 
taining a composition comprising a steroid having 
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